Recent Progress in the Discovery and Development of Small-Molecule Modulators of CFTR.
Cystic fibrosis (CF) is a genetic disorder driven by mutations in the cystic fibrosis transmembrane conductance regulator (CFTR) gene. While different mutations lead to varying levels of disease severity, the most common CFTR F508del mutation leads to defects in protein stability, trafficking to the cell membrane and gating of chloride ions. Recently, advances in medicinal chemistry have led to the identification small-molecule drugs that result in significant clinical efficacy in improving lung function in CF patients. Multiple CFTR modulators are required to fix the various defects in the CFTR protein. Small-molecule potentiators increase the open-channel probability and improve the gating of ions through CFTR. Small-molecule correctors stabilize the protein fold of the mutant channel, facilitating protein maturation and translocation to the cellular membrane. Recent data suggest that triple-combination therapy consisting of a potentiator and two correctors that operate through distinct mechanisms will be required to deliver highly significant clinical efficacy for most CF patients. The progress in medicinal chemistry that has led to the identification of novel CFTR potentiators and correctors is presented in this chapter.